The ability of the intestine to absorb L-methionine was measured in chicks fed a diet containing excess L-methionine and then compared with the ability in chicks fed a control diet. Two days after the feeding of 1.5% L-methionine-excess diet to 15-day old chicks, the cumulative feed intake and body weight gain were significantly less than those of the control chicks. The L-methionine absorptive ability was measured between days 4 to day 6 by an in situ perfusion method at methionine concentrations of 2, 10 and 50mM in the perfusate. At the two higher concentrations L-methionine absorptive ability of chicks fed a methionine excess diet was less than that fed a control diet, but not significantly. However, when the concentration of methionine in the perfusate was comparatively lower (2mM), the ability of the chicks fed the excess diet was significantly smaller than that of the chicks fed the control diet during the first 15 minutes of perfusion. Intestinal (jejunum) weight/unit length was not as affected by the excess methionine in the diet as was body weight gain.
Earlier studies showed that the ability of chickens to absorb L-methionine was a little inhibited by an increase of protein in the diet1-3). Chicks fed a methionine-deficient diet were fully able to digest and absorb dietary protein 4). In contrast amino acid absorptive ability in rats was increased with an increase in the protein content of the diet5,6). Similarly, histidine transport was increased with an increase in dietary excess histidine7).
It has been reported that excess dietary methionine adversely affected chick performance and elevated plasma methionine level8-10). There is, however, no information available concerning the effect of excess methionine on methionine absorptive ability in chicks.
In the present experiment we investigated the methionine absorptive ability of the small intestine in situ in chicks fed a methionine-excess diet. The vitamin mixture contained (per kg of diet) thiamin • HCl 100mg, niacin 100mg, mg, biotin 0.6mg, pteroylmonoglutamic acid 4mg, myo-inositol 100mg, para-aminobenzoic acid 2mg, menaphthone 5mg, ascorbic acid 250mg, retinol acetate 10000 IU, Chicks: Day-old SCWL male chicks were raised on a commercial chick starter diet (20% crude protein) for 12 days and then on the control diet for 3 days to adapt them to the semi-purified diet. On day 16, 30 chicks were selected on a weight basis and assigned into 6 groups of 5 chicks each so that the average body weight (129g)
was the same for each group. Three groups were fed either the control diet or the methionine-excess diet for 6 days. The chicks were housed individually and they were given free access to feed and water. Body weight and feed intake were measured daily.
Absorptive ability: YOKOTA2) had previously reported that methionine absorptive ability in chicks became almost constant at 4 to 6 days after the diet was changed from non-protein to high-protein diet or vice versa. The methionine absorptive ability in the present experiment, therefore, was measured at 4 to 6 days of the experimental period after the chicks began to feed on the excess methionine diet. The chicks were placed on an operating table left side down so that an incision could be made on the right side of the abdomen. The jejunum was withdrawn from the abdominal cavity, and the upper and lower ends of the lower jejunum were cut but the mesenteric blood vessels were kept intact. Both ends of the segment were then connected to glass cannulas. The contents of the intestinal lumen were washed out with KrebsRinger phosphate solution. The glass cannulas were attached to a re-circulation apparatus11) which enabled fluid to be perfused through the jejunal segment by means of an air injector. Perfusion was carried on for 30 minutes with Krebs-Ringer phosphate solution containing L-methionine at concentrations of 2, 10 or 50mM, and 5ml samples of the perfusate were taken at 15 minutes intervals. Methionine concentration in the perfusate was measured colorimetrically12) and the L-methionine absorptive ability was determined by the rate of disappearance of methonine from the perfusate. After the perfusion was finished, the mesentery and fat tissues were removed from the intestinal segment, and the weight and length of the intestinal segment were measured. The L-methionine absorptive ability calculated on the basis of length and wet weight of the intestinal segments from the chicks fed the control and the methionineexcess diets is shown in Table 2 . When calculated in terms of length all the values for chicks given the methionine-excess diet were lower, but the difference was significant only after 15 minutes at the 2mM concentration. When expressed on the basis of wet weight of intestine both the 15 and 30 minutes samples showed significantly reduced absorptive ability on the methionine-excess diet, but no other significant differences were observed. Table 2 also shows that the methionine-excess diet caused a small but non-significant reduction in intestinal weight per unit length.
Discussion
Although the body weight of chicks fed the methionine-excess diet was between 86% to 90% of those fed the control diet, the weight of the jejunal segment per unit length was lowered to only 93% on a wet basis. Thus the effect of the methionineexcess diet was rather less on gut weight than on body weight. In the case of re- Table 2 .
Effect of excess methionine in the diet of chicks on jejunal weight and ability to absorb methionine calculation for intestinal weight in terms of g/m of intestine/kg of body weight the value for chicks fed methionine-excess diet was a little heavier than that for control chicks, but not significantly. Because of no differences in carcass analysis for protein, fat and water content between chicks fed a control and a methionine-excess diet9), their composition of the intestine may be the same between two groups of chicks, and might not influence the ability to absorb L-methionine of 2 groups of chicks.
YOKOTA14) demonstrated that absorptive ability of methionine in the intestine significantly decreased in chickens having higher methionine concentration in the blood plasma than that of perfusate.
As plasma methionine concentration in chicks fed a methionine-excess diet was 0.06mM8), it is not seemed that the inhibition of methionine absorption at 2mM in the perfusate was due to the higher plasma methionine concentration in chicks fed the methionine-excess diet.
L-methionine absorption was generally lower in chicks fed the methionine-excess diet compared to that in chicks fed the control diet, although the difference was only significant at a concentration of 2mM L-methionine.
The effect was manifested 15
minutes after the commencement of the perfusion at the two indices of absorptive ability used here, but 30 minutes after the commencement it was seen only on the wet
Because methionine concentration in the intestinal lumen may be rather high due to the feeding of the methionine-excess diet, the intestine may not adapt to absorb methionine at the lower concentrations. YOKOTA15) reported that a carrier for methionine absorption from the intestine begins to function just after the introduction of the amino acid into the intestinal lumen. It is possible that when the concentration in the lumen of chicks fed the methionine-excess diet may inhibit the mobilization of the carrier during the first 15 minutes, but that the inhibitory effect gradually wears off.
As discussed above, methionine absorptive ability was not severely affected by feeding a methionine-excess diet in chicks, although it was a little inhibited particularly at a low concentration of methionine in the perfusate. These results are similar to those of PISANO et al. 4 ) who reported that chicks fed a methionine-deficient diet fully absorbed dietary nitrogen in vivo. In rats fed a histidine-excess diet, the transport activity measured using everted sacs was increased several times more than that in rats fed a control diet7). It seems likely that there are some differences in the response of the amino acid absorptive ability to the feeding of amino acid excess or deficient diets between rats and chicks.
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